Introduction
In March 1991, the Association and Board of Directors of China Epilepsy-Surgery (ABDCES) was established. From then on, the epilepsy surgeries with the unified operation indications were performed on patients from both urban and rural region in provincial hospitals. Great achievements have been attained in the epilepsy-surgery, however, there is still lack in systematic investigation of the aetiology of intractable partial epilepsy (IPE) treated by operation in China. Here, we analysed, retrospectively, a series of 1650 surgically treated Chinese patients of IPE in five tertiary referral centres from 1991 to 2000.
Patients and methods
From June 1991 to June 2000, 2100 patients with the main symptom of seizure got a final diagnosis of IPE according to the standard introduced by Leppik. 1 The same strategy of pre-operation preparation and operation indications (Table 1) were followed by the five tertiary referral centres located in Beijing, Shanghai, Chengdu, Changsha and Guangzhou, respectively. For patients in whom a structural lesion was present on imaging and with distinct unilateral seizure foci, an operation was performed when the principal EEG focus was congruent and the lesion could be removed without risk of deficit. The management of these IPE is list in Table 2 . Using lobectomy (e.g. anterior temporal lobectomy and selective amygdalohippocampectomy), corticectomy or lesionectomy, resective region was composed of the seizure lesion and focus, if feasible. Finally, 1650 of them were eligible in our study. Table 3 . According to the locations of seizure lesion, they were divided into two groups: temporal lobe (TL) and extra-temporal lobe (ETL).
A retrospective review was conducted. Epilepsy history and aetiological factors were obtained from the neurologic record. Aetiological factors were classified according to the criteria set out in Table 4 . The details were asked of parents or other family members by direct interview or telephone, when necessary. Percentage was used to describe the feature of aetiologies. 
Results
In the study, 927 patients were males, 723 were females. The median age was 21.4 years (5-60 years).
The median age at onset of epilepsy was 13.5 years (1-45 years). The duration of epilepsy was 12.7 years (3-26 years). The seizure types of these IPE are listed in Table 5 according to the standard of International League Against Epilepsy. 3 The aetiological factors are showed in Table 6 . In this population, 683 (41.4%) had these factors. The most common factors were major brain (7), which occurred in the median age of 20.6 years. FS was mainly found in the patients with temporal lesions. According to the pathological nature, the lesions were divided into eight groups (see Table 7 ) as follows: scar (19.2%), vascular malformations (VMs) (17.7%), hippocampal sclerosis (HS) (16.2%), tumours (15.0%), gliosis (12.1%), neuronal migration disorders (NMDs) (7.4%), intracranial infection (4.5%), and other lesions (7.9%).
Furthermore, patients with different pathological lesions had a sub-spectrum causal factors (see Table 8 ). 90.2% of scar had aetiological factors which included brain trauma (53.8%) and intracranial infection (30.4%) mainly. Occult vascular malformation (oVM) took a portion of 79.3% of Cavernous angioma, among them 89.0% suffered causal events at the age younger than 7 years old. In TL, HS as the major lesion often had history of FS, brain trauma, or intracranial infection. All these tumours (e.g. astrocytoma, oligodendroglioma, meningioma, ganglioglioma) were relatively benign with epilepsy as the only symptom for a long age younger than 3 years old. Cerebral infections were chronic nonprogressive lesions, with seizure as the only dominant symptom.
Discussion
There were a lot of studies about the pathology in patients with IPE. Cendes et al. studied 167 patients who had identifiable lesions and temporal or extratemporal partial epilepsy. 4 The pathology included low-grade tumours (31.1%), NMDs (28.7%), VMs (20.4%), gliotic lesions (10.2%) and porencephalic cysts (9.6%). Compared with Cendes et al. study, the high frequency of scar in our patients with IPE was striking. It had taken the main portion of pathology in TL and ETL. Majority of patients with scar had causal factors such as head trauma, intracranial infection, and febrile seizure. It seems most likely that a consequence of preceded cerebral damage presents the important feature of aetiology. It suggests that controlling the cause of head trauma might lead to subside the incidence of IPE. Our government should take steps to make sure of safety of traffic and production. VMs are associated with epilepsy. 5 In this study, VMs took a portion of 17.7% similar to 20.4% in Cendes' finding, 4 came to the second place of underlying pathology. 43.2% of patients with oVMs had causal histories when they were younger than 7 years old. It is hard to say that all oVMs are consequence of preceded cerebral damage. However, it is supposed that oVMs could reduce with the diminution of causal factors.
In our study, HS is the most common underlying pathology in TL, similar to previous studies. 6 Hippocampus, a very vulnerable region, can be impaired by many factors including of head trauma, 7, 8 FS 4,9 and intracranial infection. 10, 11 Given the possibility that these factors may cause hippocampal damage and epilepsy, they require prevention and urgent medical intervention.
The incidences of brain tumours have been reported to be 31.1% in IPE, 4 34.7% in TL 6 and 27.8% in ETL. 12 In our study, 15.0% of IPE, 10.0% of TL and 21.1% of ETL harboured a primary tumour. These incidences may appear to be low. Astrocytoma took a portion of 47.4% in this group, was the major tumour type, consistent with Le Blanc and Rasmussen's 13 study (59%). In our series, patients with brain tumour had seizure as the main symptom in a long duration (3-25 years). Mass effects were rare. In this clinical setting, it is necessary to pay attention to the existence of tumour in patients with IPE, we advocate early choose of MRI or other neuroimaging detection, especially in developing countries.
NMDs were more common in the reports of other countries with the detection rates of 27.0-44.4%, 4,12 while 7.4% in our study. It is similar to other study that the major type is cortical dysplasias. There is some controversy about the ontogenic stages in which these occur. 14 79.1% of patients with dysplasias had a positive history occurred with preferred age. This observation suggest that minor morbid events occurring in the postnatal period may lead to dysplasia, probably support evidence for some cortical dysplasias occurring during postmigrational intrinsic cortical organization.
Recently, a lot of study demonstrated that brain infection, including chronic encephalitis may be cause of cryptogenic epilepsy. 15, 16 In our series, infection was found in 4.5% of IPE. There were two striking characteristics compared with previous reports. 15, 16 First, the lesions of chronic encephalitis found in patients with IPE were patchy but widespread parenchymal brain injury, in which cells of both microglial and lymphocyte series accumulate or proliferate within brain. Second, they were chronic nonprogressive lesions. Attention must be paid to IPE with this kind of pathologic substrate because aetiological treatments may be enough.
In conclusion, effective management of these aetiological factors and pathological lesions may be essential to deal with IPE. Scar, HS, VM, NMDs are the most likely consequences of antecedent morbid events.
